Development in early childhood predicts schooling and labor market outcomes in adulthood. Many young children are in some form of nonparental childcare, but the quality of this care, in particular the quality of caregiverchild interactions, is often low. In this paper, we use data from Peru to show that infants and toddlers with caregivers who demonstrate higher quality interactions have significantly better communication, problem-solving, and fine motor skills. We also find evidence that the association between the quality of care and child outcomes is significant throughout most of the distribution of child development, and largest at the bottom of it.
I. Introduction
A large literature from multiple disciplines indicates that development in early childhood has long-lasting consequences (Almond and Currie 2011; Almond et al. 2017; Shonkoff and Phillips 2000) . Research from neurology shows that the brain is highly plastic at early ages and is very sensitive to environmental enrichment (Nelson and Sheridan 2011) . In long-term panels, young children with better language, cognitive, motor, and socio-emotional development have better outcomes in adulthood (Case and Paxson 2008; Currie and Thomas 2001; Moffitt et al. 2011) .
A substantial proportion of young children in the United States and other developed countries attend preschool or some form of nonparental childcare.
1 Childcare coverage has also been increasing in many developing countries.
2 In Chile and Brazil, for example, the proportion of children three years of age or younger who are in some form of childcare doubled in the last decade, and in Ecuador it increased sixfold (Berlinski and Schady 2015) .
Most research on the effects of preschool to date has focused on the extensive (attendance) margin. In the United States, small-scale pilots of high-quality care provided to very disadvantaged children have been shown to have substantial impacts (Campbell et al. 2002 (Campbell et al. , 2014 Heckman et al. 2010; Schweinhart et al. 2005) . A large body of research has studied the effects of Head Start, the nationwide program that reaches almost one million low-income children in the United States. 3 Others have analyzed the impact of universal preschool programs in Oklahoma (Gormley and Gayer 2005) , Georgia (Fitzpatrick 2008) , and Boston (Weiland and Yoshikawa 2013) ; the expansion of kindergarten in the United States in the 1960s and 1970s (Cascio 2009) ; and the extension of daycare services in Quebec (Baker et al. 2008 (Baker et al. , 2015 Kottelenberg and Lehrer 2017) . There is also some evidence of benefits to preschool attendance from Latin America, including in Argentina (Berlinski et al. 2009 ), Colombia (Bernal and Fernandez 2013) , Guatemala (Bastos et al. 2017) , and Uruguay (Berlinski et al. 2008) . Much less is known, however, on how differences in the quality of childcare affect child outcomes, and on which dimensions of quality are most important, especially for infants and toddlers. 4 Using data from Peru, a middle-income country, we study whether children who received higher quality care have better communication, problem-solving, and fine motor skills. We focus on children between 6 and 24 months of age. To measure child development, we use a test known as the Ages and Stages Questionnaire (third version, ASQ) (Squires et al. 2009) . 5 To measure the quality of childcare, we focus on the frequency and quality of interactions that young children have with their caregivers, as measured by an observation tool known as the Toddler Classroom Assessment Scoring System (CLASS) (La Paro et al. 2012; Pianta et al. 2007 ).
We use data from a sample of 291 childcare centers, each of which has two or more classrooms, and one caregiver per classroom. Our estimation strategy is based on within-center, cross-caregiver comparisons of quality and child outcomes. The identifying assumption is that, conditional on the observable characteristics of children and their families, there is unconfoundedness. 6 This assumption could be violated if, for example, parents of children with better counterfactual outcomes successfully lobby center supervisors to ensure that their child is placed with a higher quality caregiver (in which case our estimates would be upward-biased) or, alternatively, if center supervisors purposefully match children who have worse potential outcomes with better caregivers (in which case our estimates would be downward-biased).
We provide numerous pieces of evidence that suggest that our identification strategy is reasonable. First, we test whether the predetermined characteristics of children and families are correlated with their caregiver's CLASS score. We find little evidence that this is the case: Within centers, the differences between children and families in classrooms with high-and low-CLASS-scoring caregivers are small in magnitude and are generally not significant. Second, we make use of the fact that our data include assessments of caregiver quality by parents and (separately) center supervisors. We show that, within centers, parents and supervisors do not give higher ratings to caregivers who have better CLASS scores, which suggests that they are not aware of or do not value the quality of child-caregiver interactions as measured by the CLASS.
Finally, we conducted semistructured telephone interviews with 15 current center supervisors. In these interviews, supervisors explained that they do not use child "ability" or socioeconomic status as criteria when assigning children to caregivers; they also indicated that parental requests that a child be moved from one classroom to another are very rare and are disregarded when they occur. None of these checks is conclusive, but they all suggest that any biases from purposeful sorting of children to caregivers in our data are likely to be modest.
The main results in the paper are two. We first show that children with caregivers who exhibit higher quality interactions have better development outcomes. In regressions that include center fixed effects, a one standard deviation higher CLASS score is associated with a 0.07-0.08 standard deviation higher ASQ score. We then present evidence that the association between the quality of care and child outcomes is significant throughout most of the distribution of child development, and largest at the bottom of it.
Our results complement and extend the literature on childcare quality in several ways. First, most earlier work on preschool quality has focused on children three years of age and older. Studying very young children is important, however, because development gaps between poorer and richer children appear early and persist thereafter, in both developed countries (Carneiro and Heckman 2003; Duncan and Magnuson 2013) and developing countries .
Second, previous research from developing countries has generally used "global" measures of quality, in particular, the Early Childhood Education Ratings Scale (revised 6. Unconfoundedness, or conditional exogeneity, is the assumption that if certain observables are held constant, treatment (in our case, assignment to a higher or lower quality caregiver) is independent of potential outcomes (in our case, counterfactual levels of child development). edition, ECERS) (Harms et al. 1998) . (For examples, see Aboud and Hossain 2011; Bernal and Fernandez 2013; Malmberg et al. 2011 .) The ECERS captures numerous features of childcare quality, including safety, hygiene, the availability of playground equipment, and parental involvement, among many others. Research from the United States, however, has found only weak associations between ECERS scores and child development and stronger associations between measures of caregiver-child interactions (like the CLASS) and child outcomes Mashburn et al. 2008) . Our focus on the quality of interactions between caregivers and children is therefore of interest.
Third, recent work on the United States (Bitler et al. 2014) and Norway (Havnes and Mogstad 2015) indicates that preschool attendance may have particularly large benefits for children in the lower half of the distribution of potential outcomes. Our analysis of how the quality of care is associated with child development at different points of the distribution of the ASQ score therefore complements earlier work on the distribution of benefits from access to preschool.
The rest of the paper proceeds as follows. In Section II we briefly review the literature on childcare quality. Section III describes our data and the Peruvian setting. We discuss our identification strategy in Section IV, and present results in Section V. Section VI concludes.
II. Measuring Quality in Childcare Services
Childcare quality is a multifaceted concept. Frequently, a distinction is made between elements of structure and process. Structural quality includes measures of the quality of the infrastructure, the availability of learning materials and a curriculum, the qualifications and experience of caregivers, and caregiver/child ratios. Structural quality is relatively easy to regulate and measure.
Process quality, on the other hand, focuses on more subtle dimensions of quality, such as the way in which the curriculum is implemented and the frequency, type, and nature of interactions that occur between children, between children and caregivers, and between parents and caregivers. Measuring process quality is more complicated and lengthy, because it requires the reliable observation and coding of these interactions.
Process and structural aspects of quality are often related. When child/caregiver ratios are high, positive interactions are less frequent. When materials and basic infrastructure are absent, health and nutrition routines tend to be of low quality, and activities are fewer in number and poorer in quality. Better-educated caregivers and those specifically trained in early childhood education may provide more developmentally appropriate and stimulating activities. Structural variables such as staff wages have also been shown to predict other aspects of childcare quality (NICHD 2000a (NICHD , 2000b Pianta et al. 2017a; Vandell and Wolfe 2000; Whitebook et al. 2001) .
Research from the United States has documented associations between the quality of care, and child development and learning. Ruzek et al. (2014) use propensity score matching to show that higher quality care for toddlers is associated with higher levels of cognitive development at 24 months of age. Peisner-Feinberg et al. (2001) show that two aspects of process quality in preschool, classroom practices and the closeness of Araujo, Dormal, and Schady 659 teacher-child relationships, predict skills through elementary school. The influential NICHD study (NICHD and Duncan 2003 ) also presents evidence of positive associations between the quality of care and child outcomes. Mashburn et al. (2008) compare data on preschool quality from 11 U.S. states. The authors use three measures of quality: features of program design and infrastructure following standards from the National Institute for Early Education Research, observations of overall classroom quality measured by the ECERS, and observations of interactions measured by the CLASS. Burchinal et al. (2016) analyze numerous U.S. data sets that include both the ECERS and measures of the quality of teacher-child interactions. Mashburn et al. (2008) and Burchinal et al. (2016) both conclude that the quality of teacher-child interactions, but not the ECERS, is generally associated with better child developmental outcomes.
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The papers discussed above are based on comparisons of children who attended care of varying quality, with some adjustment for other child and household characteristics (see also Zaslow et al. 2016) . Endogeneity, in particular biases that could arise from purposeful sorting of children to caregivers, could be a serious concern. Stronger evidence on the association between the CLASS and child outcomes is found in Araujo et al. (2016) . In that paper, the authors exploit the random assignment of children to kindergarten teachers in a sample of schools in Ecuador. Araujo et al. (2016) show that children assigned to teachers with higher CLASS scores learn more, on average. Specifically, a one standard deviation increase in the CLASS is associated with a 0.07 standard deviation increase in test scores in language, math, and executive function. The relationship between process quality and child development has also been studied in randomized evaluations of pilot programs in the United States. These evaluations have shown that innovative forms of in-service training, mentoring, and coaching for teachers can improve teacher-child interactions (Brown et al. 2010; Domitrovich et al. 2008; Hamre et al. 2012; Raver et al. 2008) . In some cases, these improvements translated into better child development and learning (as in Bierman et al. 2008) . In other cases, however, better child outcomes were only observed in some groups but not others (as in Downer et al. 2011) , or for some outcomes but not others (as in Pianta et al. 2017b ).
Looking at the evidence from Latin America, Leyva et al. (2015) analyze the impact of Un Buen Comienzo, a pilot program that sought to improve teacher-child interactions in a sample of prekindergarten classrooms in Chile. They find substantial effects on the CLASS in the first, but not the second, year of the program. Moreover, on average, Un Buen Comienzo does not appear to have improved child outcomes. Arbour et al. (2016) argue that this is, at least in part, a result of high rates of child absenteeism in preschool in Chile.
In sum, evidence on the possible effects of process quality on child development and learning comes from three sources. Some papers with U.S. data find that children who attend childcare or preschool of higher quality, in particular better process quality, have 7. Others have also pointed out the importance of interactions. Cascio (2015, p. 4) writes: "'High-quality' early education programs are identified on the basis of process, rather than inputs, and involve interactions between children and adults that are nurturing and supportive of learning and development." Pianta et al. (2017a, p. 123) conclude that "there's a growing consensus that teachers' daily interactions with students are among the most important ways to foster child development in prekindergarten through third grade." 8. Bassi et al. (2016) also find a positive association between CLASS scores and the learning outcomes of fourth graders in Chile. However, in this case there is no random assignment of children to classrooms. better outcomes. These results are based on (adjusted) comparisons of children who attended care of varying quality. Araujo et al. (2016) use the random assignment of children to kindergarten classrooms in Ecuador and find that children taught by teachers with higher CLASS scores learn more, on average. Finally, there is evidence from pilot programs that have explicitly attempted to improve the quality of teacher-child interactions. The results from these programs are mixed: Process quality frequently improved, and some programs (but not all) also document positive effects on some child outcomes.
III. Setting and Data

A. Setting
We study the effects of childcare quality for children between 6 and 24 months of age in Peru, a middle-income country in South America. In the last decade, Peru has exhibited high rates of economic growth-5.9 percent per year, the highest rate in Latin America-and substantial reductions in poverty-the proportion of the population living below the World Bank poverty line of US$3.10 per capita per day fell from 27 to 9 percent (World Bank 2016).
Peru has also seen substantial improvements in various indicators of child well-being. Between 2000 and 2015, chronic malnutrition (stunting, or low height-for-age) of children under the age of five years fell from 31 percent to 14 percent, and infant mortality fell from 30 per 1,000 to 13 per 1,000 live births. There have also been increases in school enrollment, although learning outcomes continue to be poor.
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Our paper studies the Programa Nacional Cuna Más (Cuna Mas, hereafter). In urban areas, Cuna Mas offers childcare services, geographically targeted to districts that have a high concentration of poverty and at least one population center with more than 2,000 inhabitants or 400 dwellings. In practice, most centers are located in poor neighborhoods in the outskirts of the largest cities in the country.
Childcare services are available for children 6-36 months of age and are provided in community centers. 10 Childcare is provided for eight hours, from 8:00 in the morning until 4:00 in the afternoon. Children are attended by caregivers (not professional educators) hired from within the community. There is no explicit curriculum, and caregivers spend much of their day on basic routines like feeding children, changing diapers, and handwashing.
Caregivers do not hold a formal employment relation with Cuna Mas; they receive a monthly stipend from the program for their services, which is often supplemented by copayments from parents. Caregivers are meant to have completed high school, although this is not always the case in practice. Supervisors each oversee 5-10 centers and 12-15 caregivers, on average, and are required to have a university degree in a relevant field (for example, education, social work, or psychology). Supervisors decide on the allocation of children to caregivers within centers, a process we discuss in greater detail below.
All families seeking to have their child placed in childcare are asked to attend a meeting with the center supervisor to learn about Cuna Mas guidelines and routines in the center. They are also asked to complete a form with basic information that is used to verify whether they are eligible for Cuna Mas childcare services.
B. Data
Using administrative data, we took a random sample of 301 community childcare centers that had at least two classrooms. Each classroom has one caregiver. These centers cover much of the country-they are drawn from 301 localities (centros poblados) in 137 municipalities (distritos) and 22 of the 24 departments (departamentos) in Peru.
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Data were collected between November 2013 and January 2014. Enumerators visited the centers and drew up a roster of children in each classroom. In practice, in 10 of the 301 centers in the original sample, there was only one classroom, or only one classroom with children between 6 and 24 months of age (the age range we consider in our study). These centers were dropped from the sample. Just over half (159) of the remaining centers had exactly two classrooms. Because of resource constraints, when there were three or more classrooms, two were chosen at random. Our final sample therefore includes 582 classrooms (and caregivers) in 291 centers.
Data on center, classroom, and caregiver characteristics were collected at the center, and data on households and children were collected in children's homes. There were 4,058 children in the 582 classrooms in the sample. Because the objective of the study was to estimate the association between caregiver quality and the development of very young children, we attempted to contact the parents of all 2,324 children who were within the 6-24 month age range, but not parents of older children. We successfully completed the child development assessment for 2,198 children in 2,173 households (94.6 percent of those we attempted to contact).
12 Table 1 presents descriptive statistics of the children in the sample and their families; the unit of observation is always the child. Cuna Mas locates its childcare services mostly in urban areas, and 88 percent of households in the sample live in an urban area. Just under half of the children in the sample are girls.
11. According to administrative data, there were 584 Cuna Mas community centers that had two or more classrooms at the time the sample was drawn. The sample frame excluded one region of the country (known as VRAE) where Cuna Mas staff determined that it would not be possible to conduct the study because of accessibility and safety concerns. 12. The remaining children had either incomplete or inconsistent information (24 cases), were absent when visited by the enumerator (101 cases), or refused to participate (one case).
The socioeconomic status of households in our sample appears to be similar to other households in urban areas in Peru. Mothers have completed ten years of schooling, on average (which is also the average for adult women in urban Peru, according to the 2014 Encuesta Nacional de Hogares, ENAHO, a household survey regularly carried out in Peru). Seventy-eight percent of households have piped water, and 64 percent have access to the sewerage system (compared to 85 percent and 79 percent, respectively, for urban Peru). Sixteen percent of mothers in the survey report being of indigenous or Afro-Peruvian descent (compared to 25 percent in urban areas in the nationwide survey). Seventy-eight percent of the children in the sample live with both parents. 2, 196) , the number of bedrooms in home (2,188), and distance to childcare center (2,182). Table 1 also presents evidence on the quality of the home environment. Only half of the parents in the sample report that someone in the households read or told stories to their children in the past week. Eleven percent of children were subjected to corporal punishment (smacking, pinching, beating).
Proximity and child age seem to be important determinants of the demand for childcare services. Families report living 10.6 minutes walking distance from the center, on average. Older children are more likely to attend childcare. At the time of the developmental assessment, 21 percent of children in the study sample were 6-12 months old, 36 percent were 13-18 months old, and the remaining 44 percent were 19-24 months old.
To measure child development, we use the Ages and Stages Questionnaire (Squires et al. 2009 ). We applied three of the five scales in the ASQ: communication, problemsolving, and fine motor. We did not apply the gross motor and personal-social scales, primarily because of time and resource constraints. The ASQ includes a mix of questions that are answered by a child's mother and others that are recorded by an enumerator through direct observation. The test has been applied in many developing countries, including in Mexico (Angeles et al. 2011) , Colombia (Bernal 2015) , Mozambique (Martinez et al. 2012) , and in a study covering four countries, including Peru (Fernald et al. 2012 ). We used a team of Peruvian psychologists to pilot the ASQ and to make minor adjustments as needed. Further details on the test and its administration are given in Online Appendix A.
To measure the quality of caregiver-child interactions, we used the Toddler Classroom Assessment Scoring System (CLASS) (La Paro et al. 2012) . 13 The CLASS assesses the quality of caregiver-child interactions in two domains: emotional and behavioral support and engaged support for learning. The first of these domains has five dimensions: positive climate, negative climate, teacher sensitivity, regard for child perspectives, and behavior guidance. Negative climate is reverse-coded, so that higher scores indicate less negative climate in a classroom. The second domain, in turn, has three dimensions: facilitation of learning and development, quality of feedback, and language modeling.
To calculate the CLASS, the two classrooms in the sample in each center were filmed for four hours each, always at the same time of day to ensure comparability. The video footage was cut into 20-minute segments. We selected the first four usable segments and had these coded twice, by two different coders assigned at random. Scores are averaged across the two coders and the four segments.
CLASS is scored on a scale from one to seven. Scores between one and two are considered low quality, scores between three and five are considered medium quality, and scores between six and seven are considered high quality. Figure 1 graphs univariate densities of the distribution of the CLASS dimensions in our sample. The average score is 3.1. In the figure, we also graph the distribution of CLASS scores in a sample of teachers of three-year-old children in Early Head Start . The average CLASS score in this sample is 4.5. The difference in scores between the United States and Peru samples is substantial, equivalent to more than four standard deviations of the Peru sample. Detailed information on the reliability of CLASS in our sample and other properties of the instrument are discussed in Online Appendix B. Table 2 summarizes the mean characteristics of caregivers, supervisors, classrooms, and centers in our sample. Caregivers have ten years of completed schooling and two years of experience, on average, although there is considerable variation: Almost half (46 percent) are in their first year working at the center, which suggests a great deal of caregiver turnover. Nineteen percent of caregivers are indigenous or Afro-Peruvian. Our sample of 291 centers includes 184 supervisors, who split their time between multiple centers. They have completed 16 years of schooling, on average, and have one year of experience working as supervisors.
14 Our estimates focus on the within-center, cross-caregiver difference in CLASS scores, as discussed below. On average, this within-center difference is 0.87 standard deviations. 14. Years of experience working at a center are low because, at the time the data were collected, Cuna Mas had recently hired supervisors with higher educational credentials in all of its centers. Araujo, Dormal, and Schady 665 Simple decompositions show that 31 percent of the variation in the CLASS occurs within centers. This is the variability we exploit for identification.
IV. Identification Strategy
Our main results are based on OLS regressions of the following form:
where Y ihkc is the development of child i in household h, caregiver k of center c, as measured by the ASQ. We convert the raw ASQ scores to z-scores after nonparametrically adjusting each dimension (communication, problem-solving, fine motor) for child age using the method proposed by Rubio-Codina et al. (2015 . 15 Each dimension receives the same weight in the final score. Similarly, we standardize the two domains of the CLASS (emotional and behavioral support and engaged support for learning), so they each have mean zero and unit standard deviation. Each domain receives the same weight in the final CLASS score.
The parameter of interest is b 1 , which measures whether children with caregivers who have higher CLASS scores have better development outcomes. We report the results from four specifications. Specification 1 includes no controls. Specification 2 adds center fixed effects, a c . Specification 3 includes a full set of indicators for child age in months and the following child and household controls in X ihkc : child gender, mother's age, mother's years of completed schooling, an indicator variable for mothers who are indigenous or Afro-Peruvian, and an indicator variable for children who live with both parents; indicator variables for households that have piped water, are connected to the sewerage system, and in which the main material of the floors is not earth (three variables); the number of assets in the household; 16 and variables for the number of household members, the number of bedrooms in the home, and the distance from the home to the childcare center.
17 Specification 4, finally, adds controls for the characteristics of caregivers and classrooms in Q kc , including caregiver's years of completed schooling, years of experience, and an indicator variable for caregivers who are indigenous or Afro-Peruvian, as well as the proportion of children who are girls, the average age of children in the classroom, and the proportion of children in six age categories (including children in a classroom who are older than those for whom we collected child development data).
18 Standard errors are clustered at the center level.
Our identification strategy assumes that, conditional on the characteristics in X ihkc , children with higher (or lower) potential development outcomes were not matched purposefully with caregivers of varying quality. We cannot test this assumption directly, but provide various pieces of evidence that suggest that it is reasonable.
15. In principle, child development scores can be age-standardized by calculating the mean and standard deviation of the raw score for children in a narrow age range (say, every month of age), subtracting the mean from a child's raw score, and dividing by the standard deviation. In practice, however, this procedure can be sensitive to outliers if the number of children at each month of age is small. Rubio-Codina et al. (2015 propose a three-step method that is less sensitive to outliers, and we follow this closely: (i) First, to obtain an age-specific mean ASQ score,f i , we run nonparametric regressions of a child's raw ASQ score, Y i , on age in days, X i : Y i = f (X i ) + e i ; (ii) next, to obtain an age-specific standard deviation of the ASQ score, we run nonparametric regressions of the square of the residuals e i on age of the child in days, e i 2 = g(X i ) + v i , and take the square root of the fitted valuesĝ i ; (iii) finally, to calculate the age-adjusted ASQ z-score, ZY i , we take each child's raw score, subtract the mean obtained in (i), and divide by the standard deviation obtained in (ii):
16. We collected information on whether a household had the following assets: color TV, cable, DVD player, mobile phone, stereo equipment, computer, refrigerator, stove, washing machine, iron, and blender. As a result, the number of assets in the household can range from 0 to 11. In our data, 2.7 percent of children live in households with no assets, and 2.6 percent live in households that report having all 11 assets. 17. We are missing data on one or more household characteristics for 80 children (4 percent of the sample). We give these children the sample median/mode of the characteristic in question and include indicator variables that take on the value of one for children missing a given characteristic. 18. Specifically, we control for the number of children who are 6-11, 12-17, 18-23, 24-29, 30-35 , and 36 months or older. Araujo, Dormal, and Schady 667 First, in Table 3 , we report the results from regressions of the predetermined characteristics of children and their families on the CLASS, with and without center fixed effects. 19 The associations in the table are all small in magnitude. For example, focusing on the specification with center fixed effects, Table 3 shows that children in classrooms with a caregiver who has a one standard deviation higher CLASS score are 13 days older, on average (relative to a mean age of 17 months), have mothers who have 0.08 years less education (relative to the mean of ten years of completed schooling for mothers in the sample), and live in households with 0.13 more assets (relative to a mean number of 5.1 assets in households in the sample). Once center fixed effects are included, only one out of 13 coefficients is significant at the 5 percent level or higher. (2, 196) , the number of bedrooms in home (2,188), and the distance to childcare center (2,182). Standard errors are clustered at the center level. *, **, and *** indicate significance at the 10 percent, 5 percent, and 1 percent level, respectively.
19. In this table, we do not report differences in the likelihood that children are read to, told stories, or subjected to corporal punishment, as these parental behaviors could in principle respond to differences in caregiver quality. In practice, and consistent with the results in Araujo et al. (2016) for kindergarten children in Ecuador, there are no differences in these parental behaviors for children with caregivers with higher (or lower) CLASS scores.
As a second check on our identification strategy, we use data on how parents and supervisors rate caregivers. We do this because it is unlikely that parents would attempt to influence whether their child is placed with one or another caregiver in a center if they do not know, or do not value, caregiver quality. Similarly, it is more likely that center supervisors would attempt to match specific children with caregivers if they know the quality of caregivers (as well as the potential outcomes of children).
In the household survey, mothers were asked to rate their child's caregiver as "very good," "good," "bad," or "very bad." In practice, 31 percent of mothers gave caregivers a rating of "very good," and another 68 percent judged them to be "good." Because less than 2 percent of mothers rated caregivers "bad" or "very bad," we generate an indicator variable that takes on the value of one if a mother rated the caregiver "very good," and zero otherwise. We then regress this variable on the CLASS, with different sets of controls.
Results are in Panel A of Table 4 . The unit of observation is the child. The point estimates on the CLASS in these regressions are small. On average, caregivers who have a one standard deviation higher CLASS score are about two percentage points more likely to be rated as "very good" by parents. Once center-fixed effects are included, the coefficient on the CLASS is not significant.
We next analyze how supervisors rated caregivers, making use of data that indicates whether a supervisor placed a given caregiver in one of three performance categories: A, B, or C. Caregivers in Performance Category A were paid 300 Peruvian soles per month, while those in Categories B and C were paid 330 and 360 soles, respectively. 20 In practice, 45 percent of caregivers were placed in Category A, 7 percent in Category B, and 48 percent in Category C. Given this distribution, we generate an indicator variable that takes on the value of one if a caregiver was placed in performance Category C, and zero otherwise. As with the analysis of parents, we then regress this variable on the CLASS, with and without supervisor fixed effects.
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Panel B of Table 4 refers to the regressions of supervisor ratings. The unit of observation in these regressions is the caregiver. The results in Specification 1 show that supervisors give higher ratings to caregivers who have higher CLASS scores. A one standard deviation increase in the CLASS increases the probability that a caregiver is placed in the highest performance category by four percentage points. However, the association between the performance category a caregiver is placed into and her CLASS score goes down to 0.5 percentage points and is no longer significant, once we include supervisor fixed effects.
As a final check, in July 2017 we carried out semistructured telephone interviews with 15 current Cuna Mas supervisors. 22 These interviews have limitations-most obviously, that they were carried out 3.5 years after we collected the data on children for this study. Nevertheless, they are useful to understand the process that supervisors follow to assign children to caregivers within centers. Supervisors indicated that they generally try 20. In December 2013, 1 U.S. dollar was equivalent to 2.8 Peruvian soles. 21. We include supervisor fixed effects to control for any systematic differences between supervisors in the likelihood that they place caregivers in different performance categories. Our results are very similar, however, if we replace the supervisor effects with center effects. 22. We attempted to contact 20 supervisors and were able to locate and talk to 15 of them. We thank an anonymous reviewer for this suggestion.
to group children by age, following program guidelines, but do not take account of socioeconomic status and other household or child characteristics (including a child's "ability") when matching children with caregivers. Supervisors also reported that parental requests that a child be assigned to one or another caregiver are very rare and are disregarded when they occur.
In sum, evidence from various sources suggests that in the setting we study any biases arising from possible sorting of children to caregivers within centers are likely to be Each cell corresponds to a separate regression. The CLASS has been standardized to have mean zero and unit standard deviation, as described in the text. Panel A: The dependent variable is an indicator variable that takes on the value of one if a mother rated the caregiver "very good," and zero otherwise. Sample size is 2,122 in all regressions. Panel B: The dependent variable is an indicator variable that takes on the value of one if a caregiver was placed in Performance Category C, and zero otherwise. Sample size is 572 in all regressions (one for each caregiver for whom data on performance category are available). Child and household characteristics include a full set of dummies for child age in months, child gender, mother's years of schooling, mother's age, an indicator variable for mothers who are indigenous or Afro-Peruvian, an indicator variable if a child lives with both parents, the number of household members, the number of assets in the household (0-11), the number of bedrooms in the home, the distance to the childcare center (in minutes), an indicator variable for households that have piped water, an indicator variable for households that are connected to the sewerage system, an indicator variable for homes in which the main material of the floors is not earth. Caregiver characteristics and classroom controls include caregiver experience, caregiver education, an indicator variable for whether a caregiver is indigenous or Afro-Peruvian, the average age of children, the number of children in the classroom in six age categories (corresponding to the number of children who are 6-11, 12-17, 18-23, 24-29, 30-35 , and 36 months or older, respectively), and the proportion of children in the classroom who are girls. In both panels, standard errors are clustered at the center level. *, **, and *** indicate significance at the 10 percent, 5 percent, and 1 percent level, respectively.
modest. The observable characteristics of children in classrooms with high-and low-CLASS caregivers are very similar. Parents do not appear to observe, or do not value, the quality of child-caregiver interactions as measured by the CLASS. 23 Supervisors are more likely to reward caregivers who have high CLASS scores, but this is largely a result of the fact that supervisors who oversee caregivers with high (low) CLASS scores, on average, are more likely to give all caregivers they supervise high (low) performance ratings. Finally, supervisors report that they do not assign children to caregivers on the basis of the (counterfactual) levels of child development. We conclude that our identification strategy, which is based on within-center comparisons of caregiver quality and child outcomes, is reasonable.
V. Results
A. Main Results
Our main results are in Table 5 . Specification 1 shows that, on average, children with caregivers who have a one standard deviation higher CLASS score have 0.098 standard deviations higher ASQ scores. This association could be a result, at least in part, of the selection of higher ability children or higher socioeconomic status households into centers with higher average quality. The results from Specification 2 suggest that there was some selection of this sort. Once center fixed effects are included in the regression the coefficient falls by about one-quarter, to 0.077. This is important because previous estimates of the association between process quality and the development of infants and toddlers in the United States, discussed below, are not based on within-center comparisons, and may therefore be more likely to suffer from omitted variable bias than those we report.
Turning to the results from regressions with additional controls, Specification 3 shows that the coefficient on the CLASS does not change appreciably if we include child and household covariates (as expected, given the results in Table 3 ). The results from Specification 4, finally, indicate that the association between the CLASS and child development is a little smaller (0.071, rather than 0.080) when we include the additional caregiver and classroom characteristics. Table 5 is also informative about how child development is associated with the observable characteristics of households and caregiver characteristics other than the CLASS. As has been found elsewhere in Latin America (Rubio-Codina et al. 2015; Schady 2011; Schady et al. 2015) , there are socioeconomic gradients in child development: children of mothers who have more schooling, those in households that have more assets, and those with fewer household members all have higher ASQ scores. Turning to caregiver characteristics, the results from Specification 4 show that caregiver experience, but not education, is associated with higher levels of child development. Children with caregivers 23. The finding that the parental rating of childcare is unrelated to quality is broadly consistent with results reported in the U.S. literature-for example, Bassok et al. (2017) use data from Louisiana to show that parents' ratings of the quality of the preschool their child attends is unrelated to the teacher's CLASS score, children's average learning gains, measures of structural quality, or measures of program convenience (for example, whether a program has longer hours or provides transportation). The difficulty that parents have observing childcare quality is a point made elsewhere, including by Blau (2001) , and Blau and Currie (2006) . Should we think of the association between the CLASS and child development in Table 5 as being "small" or "large"? To benchmark the magnitude of our estimates, we first note that a one standard deviation increase in CLASS scores is close to the average difference in CLASS scores between caregivers in the same center that we observe in our data-0.87 standard deviations. We also note that in Specification 4, the coefficient on the CLASS is equivalent to an increase in caregiver experience of just over two years and an increase in maternal education of just over 2.5 years. Based on these comparisons, the association between child development and the CLASS in our sample appears to be reasonably large.
We next compare our estimates with others reported in the very limited literature that focuses on process quality for infants and toddlers in the United States. In NICHD and Duncan (2003) , in the specification that arguably does the best job controlling for selection into higher or lower quality care (what the authors call the residualized change model), a one standard deviation increase in process quality, as measured by the Observational Record of the Caregiving Environment (ORCE), is associated with a higher child cognition and achievement of approximately 0.06 standard deviations. However, the coefficients reported in NICHD and Duncan (2003) are very sensitivedepending on how the regression is parametrized (in levels or changes) and what controls are included, the association between ORCE scores and child outcomes is as small as 0.03 standard deviations or as large as 0.18 standard deviations. report a positive association between the CLASS and various child outcomes in a sample of children in Early Head Start. However, for most outcomes this association is not significant when controls for child, family, and center characteristics are included in the regression. Finally, La Paro et al. (2014) suggest that children in classrooms to have mean zero and unit standard deviation, as described in the text. In addition to the coefficients reported in the table, Specification 3 includes a full set of dummies for child age in months, and Specification 4 includes also variables for the average age of children in the classroom, the number of children in the classroom in six age categories (corresponding to the number of children who are 6-11, 12-17, 18-23, 24-29, 30-35, and 36 months or older, respectively) , and the proportion of children in the classroom who are girls (coefficients not reported). Standard errors are clustered at the center level. *, **, and *** indicate significance at the 10 percent, 5 percent, and 1 percent level, respectively.
with better positive climate and behavior guidance have fewer behavioral problems. However, the coefficients on positive climate and behavior guidance are very small (equivalent to between 0.02 and 0.03 standard deviations), other dimensions of the Toddler-CLASS are not associated with the incidence of behavioral problems, and the results are based on regressions with a very limited set of controls (age and gender of children and the teacher/child ratio in the classroom). In sum, our results appear to be both somewhat larger and substantially more stable than those reported for other samples of infants and toddlers.
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It is also informative to compare our results with those in Araujo et al. (2016) , who use the random assignment of five-year-old children to kindergarten teachers within schools in Ecuador. Araujo et al. (2016) estimate that a one standard deviation increase in the CLASS is associated with a 0.07 standard deviation increase in test scores in language, math, and executive function. It is notable that the coefficient in that paper and those we report in Table 5 are essentially identical (in spite of the age difference of the children in the two samples, the fact that kindergarten teachers in Ecuador have higher qualifications than caregivers of infants and toddlers in Peru, differences in the outcomes considered in the two papers, and differences in the identification strategies that are used).
In our results, as well as those reported by Araujo et al. (2016) , measurement error is a concern. This is because the CLASS is calculated from four 20-minute video segments taken on a single day and is therefore a noisy estimate of the quality of the interactions between caregivers or teachers and children. An important advantage in Araujo et al. (2016) is that in their data CLASS scores are available for the same teachers teaching different students in two consecutive years, which allows Araujo et al. (2016) to instrument the current CLASS with the lagged CLASS. The instrumental variable estimates they report are roughly 2.5 times as large as those obtained by OLS. In this paper, we do not have data on the CLASS scores of caregivers for an earlier year, and therefore we cannot convincingly instrument for the CLASS. Measurement error may be more (or less) of a problem in Peru than in Ecuador, but multiplying the OLS coefficients we report in Table 5 by 2.5 may be a reasonable first-order approximation of the association between the CLASS and child development if the CLASS were purged of measurement error.
Finally, we note that there could be other reasons why our estimates of the association between childcare quality and child development may be downward-biased. In some Cuna Mas centers, "classrooms" are simply two sides of the same room. Furthermore, caregivers in Cuna Mas centers often carry out some tasks jointly (for example, feeding children at mealtimes), or help each other out during the day. Caregivers may also learn from each other. Like measurement error in the CLASS, these sorts of spillovers will generally lead us to underestimate the true underlying association between caregiver quality and child development in our data. 24. In NICHD and Duncan (2003) , the ORCE is standardized to have mean zero and unit standard deviation, while child outcomes are not standardized in this way. We use the means and standard deviations of cognitive development and achievement provided elsewhere in the paper to convert their estimates to z-scores. In La Paro et al. (2014) neither the CLASS nor the measure of the incidence of behavioral problems are standardized. Here too we use the means and standard deviations they report to standardize their coefficients and make them comparable to those we report in our paper.
B. Quality and Child Development over the Distribution of Potential Outcomes
As discussed earlier, research from the United States (Bitler et al. 2014) and Norway (Havnes and Mogstad 2015) has found that the benefits of access to preschool are concentrated in the lower half of the distribution of potential outcomes. Motivated by these results, we closely follow Bitler et al. (2014) and run quantile regressions of the ASQ score for ventiles 1, 2. 19 on a caregiver's CLASS score, center fixed effects, and the full set of child, household, and caregiver controls. Standard errors are calculated by block bootstrap (with each childcare center as a block). Figure 2 plots the results from these quantile regressions, 90 percent confidence intervals, and the OLS coefficient on the CLASS from Specification 4 in Table 5 . The figure shows that the CLASS is associated with child development over most of the distribution. There is a hint in the figure that this association between the quality of interactions and child ASQ scores may be larger at the bottom of the distribution and smaller at the top, although this is also where the confidence intervals are largest.
Figure 2
Quantile Regressions of ASQ Scores on Caregiver CLASS Scores Notes: The figure shows the coefficient on the CLASS from quantile regressions of the ASQ score on a caregiver's CLASS score for ventiles 1, 2. 19. Regressions also include center fixed effects and the full set of child, household, caregiver, and classroom characteristics listed in the notes for Table 4 . Confidence intervals are calculated by block bootstrapping, with each Cuna Mas center as a block. The dashed line corresponds to the OLS coefficient on the CLASS from Specification 3 in Table 5 . Center fixed effects X X X Child and household characteristics X X Caregiver characteristics and classroom composition X Notes: The table reports coefficients and standard errors from regressions of indicator variables that take on the value of one if a child has ASQ scores below the 5th, 10th, and 15th percentiles of the distribution, respectively (Panel A) or above the 85th, 90th, and 95th percentiles, respectively (Panel B) on caregiver CLASS and controls. The CLASS and the ASQ have been standardized to have mean zero and unit standard deviation, as described in the text. See Table 4 notes for a list of controls. Sample size is 2,198 in all regressions. Standard errors are clustered at the center level. *, **, and *** indicate significance at the 10 percent, 5 percent, and 1 percent level, respectively.
To clarify this pattern, we generate indicator variables that take on the value of one if a child has an ASQ score that places her below the fifth percentile (10th percentile, 15th percentile) or above the 85th percentile (90th percentile, 95th percentile) of the distribution. We then run regressions of these variables on the CLASS, with varying controls, as before. The results in Table 6 provide evidence of a stronger association between caregiver quality and child development at the bottom than at the top of the distribution of child development. For example, children who have caregivers with a one standard deviation higher CLASS are 3 percentage points less likely to be below the tenth percentile, but no more likely to be above the 90th percentile, of the distribution of the ASQ.
VI. Conclusion
In recent years, a great deal of research from various disciplines has analyzed the determinants of child development at early ages and the possible role for public policy in improving outcomes for children from disadvantaged backgrounds. In this paper, we use data from Peru to show that children with caregivers who demonstrate higher quality interactions have significantly better communication, problem-solving, and fine motor skills. We also find evidence that the association between the quality of care and child outcomes is significant throughout most of the distribution of child development and largest at the bottom of it. Our within-center estimates are very stable across specifications-a clear improvement on the earlier literature that focuses on the quality of care for infants and toddlers in the United States.
Our results have limitations. We do not have random assignment of children to caregivers. We provide numerous pieces of evidence that purposeful sorting of children to caregivers of varying quality is unlikely to be a first-order concern in the setting we study, but we cannot fully rule out some form of selection on unobservables. Also, measurement error in the CLASS and spillovers within centers are likely to bias our estimates downwards. Finally, our identification rests on linear variation in the CLASS around a relatively low average, as can be seen in Figure 1 , which may limit the generalizability of our findings.
Nevertheless, keeping these caveats in mind, our results suggest that the quality of the interactions between caregivers and children is important. Given the increase in the number of young children in nonparental care in many developing countries, more attention should be given to programs that seek to retain effective caregivers and to increasing their capacity to engage in frequent, high-quality interactions with the children in their care.
